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»:StiS^fi[B^Ea$ixSS:rtgE<7)S2 1 j&»£>3gBJ3 




[ 1 ] xxmiirt-timwmmk . m&est 
o, 

fiWT^te&a* 5 0~5 0 O n mt* 0 . 

#m&b<v&# 1 o~4 o o mtfes £ t . &%mt 

~ 1 0 0 n rat* &/NSfi^ b W&g** lOOnmJ 

crMismstiK ffiMmft&comfrt>mm&n%iiv>mizfr 

10 0 nmtftl.^S^tWig* { 1 0 0 nm£M 

m^^&Mt,z&&n&mmfcm*mmb=?izmz 

m&hmtL^t mtkmti.^ t ^mznth^mtt?- 

tm^mmmzn&mfr^msjmi&omizfrvx 
tmaLx^zzb. zmLt-?zm£mixti2iz§dm 

1 mmn 5 } iwbhr*)*^* <ti>i iz , 
*r-mfm<?)m%s>'j?%< 1 1> 2m<r>mmim*mmt 

W£W£*rO^ £ b Zft&k-t&n&R 1 xiz 2 (c 

nm<vmvg%M±izmmLxRW2iitimwwmk$: 
Buis^«®*>'ii^^ 1 ~ 5 oMix^tci moxm&xh 

[0001] 
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znzffiitz&m%&m±ffiwmi,zmt2> . 

[0002} 

[t^osw] ig^, tmi&mit^^is^-ffimiztt 
-t&mtoomt *)kt i>iz±mnmv>M*%mftim£> 
t>iix^z. z<7>±mmm<7>'*>x'i>. &mm®3tmm. 
mimm-thttfw&mx'fo h c b . jtssw^r^ 
T-n-fex-csjer* £ £ bm*t>*commit&imzti 

[0003} !^*OfeSiiSM±^«?fijoV^T(i:. 
^ #^-jSf^^(^^feg«03t«i^#cmfilC Aft t 

r *> mm¥m#mmftizt5^x+Mz®.w.ztvrizjm 

LXti\K KW^frl&TMmz&S- LX v ^fr-> 

[0004} *o>tz#>. &mrnmm±mmmcommitiz 
mfx. ftwmizffit t>ix&!m&gmiztivz,7jii%; 

<?>W.W8)m$:fa±.Z-£&Zbt,z£ 0. «fitfDX*^— ■ 

(%) a. tib^ ( 1 ) xmztiz. tfz. tis^ 

( 1 ) <K P 0 «A«3eSftK[mWcm-*}. V oc (i§JKfe 
mJE(V). I sc («tSM(mAcm-2}, F.F.Ji 
ftHH^ (Fill Factor) £*cT. 
t?=10QX (V 0C X I SC XF.F. >/P 0 - (1) 

[0005] ±IB^Mi: LTML 1 0 

- 2 5 5 8 6 3#^?gfc(i. ^%®@*^J^. 8 Onm 

s f$M&tfm*.t£2 0 0—5 0 0 nmtfcl.^^ 

S-^S^ii^iO, -e^®JR^^F6l±$-frS^i:^« 
[0006] £tz. mm2 000-10622 2-§-&$g 
@; lO~300nm) b. ffi^bZ^mmiLT 

wimm; lOnmiaT) btmEZitxmmmtii 
mmizAM-r&TJtiytzmLZit&zbizj: o> ^© 

[0007] 

[^W*^^LJ: 5 i:-n.HS] Lj{pL^**4>. 
^^>ti. IMiemm*?- 1 0-25586 3-f-^|g<0^« 

a*«iJtfe3R*Baabfc»«fl!iaimiB2 000-10 
622 2^&mizmmc?>ftimzffitt&mmm!tm 
mm™ vrtix-h ^tt, ftro&if 
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[0008} -ttcfr-h. ±IB^~Otf>&m:i2tt<0fe* 
tzfr. -%Mtb'o LTi>tm#m&*m.i§iLTL£ o b 

rnmmwLkmmmcD £?iz. tmtmmizm&ttz* 
zmmiLTtfm.ztiT^&t. ^mwmmiza^x^. 

xm^mmm^^^x^tz. &tz.±* 

[ o o 09-) ±i e^sa* co^-t h mm izm 
ptxtcztitz^nx'hKr. m.tifzxm±mmim £ *-r 

[0010] 

{c* t igv vfiKttKEMs #t4 m^mmmmiztt txm 
Lm^imizmmzti&mtzfrvxtmzit&ztizx 

< [^±§-tts c: t tfx* Sit & jiaj t . *«wt=i«i 

U;. 

[0011} -«r*>^. #?|BJJii. g3lSas£Wt-4*W 
ttt-f&XMmX'&^X . ^mfoWMtf 3 SiiLhcO^ 

tcM LTil&Siv ^{ast:Ea§ ft&S^g&coJl t=*»»tr 

[0012} ¥pm#m&*±M<m&b -t&zbizx 
k>. &m<mmm$im*±iz&itzwi.ft3t<7>m$:^ 
*mfcnmn%ftm^¥mimmcvmMmzi£-t&z 
ki&thw (&t. mmb^o ) izfrmz^mtenrnx- 

7}ftt l Z'&-?xt$«lztmuZ J tt&?:btfX%& < , *<7)tz 

*%ffl<?m%m£. ftizm^tzmm 1 ?- 10-255 
8 6 3^mcoytmmRr/mm2 00 0- 1 0 6 2 2 2 

X*&. «ot, *«W<^«e«BK4«*lJtA«3e««0» 



[0013} Z\ZX-<^mUz&\,iX. r&miz<££tL 

irt>wt&nmizMixmtmizmii lx ^ £* 

[0014} Mxtf . 

mx-i>r>xi>j:\.\ &rz. mix* mm^mtmv^ 
(ombcvmzmwiZti&moo-h. -Mcomv-somm 
±<vmt®^mLi'<v¥imm&m tmz b &«jr-c 
hr>xh mtz^ mpi&<7>mbm\-%&mb<Dmz 

{m&&m^mmw&nu<?>m<7>m<,z®.w3-&mcD 

mfmmn7jftftcomwsmt:+ftizmm-&wi&fr 

mn&<nmfr^m?\-n<vmizwxmi\Lwmtm. 
?(o^tm&&M.mizmtoLx^&vm. xa. m^m 

(mbm.tYUcrmb^miz^MZti&mno-h. -&cr> 
Zb&tfMiffi&L^. 

[001 5} ifz. -frWRcrmmmzii^Xte. Mft& 

<7>/i tcfeft & mtwrnwrn-^mimfr 50-50 
onmX'h">. **o. mv^mizntf&mitwmw 
ftTwmmbmminmiztev&mm^fmF? 
cwimmbemtf 1 0-4 0 0 n mti>s z b t>w& 
u^„ ztiizx*). *mftmmwz&tfhmm$»* 

[ 0 0 1 6 } c\z\x\ wmnmiz&v&miWi&mw 
n^c^mmtf 5 0 n m*src* s t . 

&<vmiz&i?&mim^m&¥<v¥mm&5 0 0 n 

SMs*HKT-f**J-en*<*&. £tz. Mft&comiz&if 

&mtw¥mmb?<wmmb mftmcr>miz&v&® 
itmm»mtt<D¥mmbcm&i onm5m?&& 
b. ytmti&m%:tf*+-frb%&£>*:tL&h&. - 

15. 0 0 n mZmth b » «^gBO®fCi3(t 

[0017} LT . _bfBfc H«<?5«LS*»^> . m\-Ucr> 

m^^m^mmL=f^imsii7 0-4 o o 

nmX'fohC\bWZ.*)fj-£l,< , 8 0~3 0 0nmt* 



mmtt<r>¥im.&t<r>m±2 o~3 o onmtM; 

ttf£*)ft£L<. 2 5~2 5 0nmt^^;i* 1 Ifc: 

[ 0 0 1 8 ] Mte. #»9i*>3ieitW2* ^ttMO^S- 

0 n mT*4*gftfk lOOnm & 

i: 0 . «ft ^StSffi: n&BLtztt 

tzfrttxmm t x v ^4 1 o-c-fc o t i> <t v \ 
[0019) <r<7>± d »c. ^mimmo&mizttmt 
tmtwmvm.Tt lxm^a^lt t -xmkT t 

[0 0 20] ZZX\ ZcomS. l&nWffllr?*)**} 

tfrpcOT^Kg** 1 0 0 n m & t . Sflif*Ic7)lM^ 
1 0 0 n mOTT** t , ^iifSLS&^'/jN^ < 

j^tP8«o«£#>&. *saw%8gui o~a 

0nmT'|il. < :}:*ij:WiL<, 15-7 0nmt|) 
4 i fc £ L V 4*r. ^£^?>WBi@li 1 
0OnmJ;H^<600n mJilT-C'fcS £ t tfi. *) 
»*L<. 12 0~4 5 0nmT'&&ii:7&*HtC#4L 

[ 0 0 2 1 } ifc. *lc3fi^fc#*fc***i. 
&gHI^¥«^^¥*P8i@{;:o^T confetti: 

0 0««%T*4£4:a«ffi t<, 2 0-10 011% 
[ 0 0 2 2 ] *fMH*MfcWHi, 

%ei*sioonm^s^gsfi:K*'}, 

[ 0 0 2 3 ] Zco J: 5 ¥«WMtS<0#JBtc^S-g: 

wmim=Fb Lxteiiwsmm-zmiL. 

t Lxiitmo'mmTkjzw&Tt ^m^vxmm 
u mz. *<m > -&^*j&0M*)t-r6zttzx~> 
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iz&Ktz* o \z&nu<&mfrbm9\&<?>mizfrwxma 

mt&Z-ttfX'^Z. 

[0024] I nWr&iz t . /h&ft^FtfW&K&li 1 0 
~~8 0nmX'fo&Zttf£K)fttL<. 15~70nm 
T'& & £ fc L V>. i % *f:lf4^WfiM£ 

ii 1 0 0 n m J; 0 < 6 0 0 n mt&TX'foh Cl fc Ifi 

iD*F*L<. 1 2 0— 4 50nmT'S>S^fc*^:*f 

iu\ sek* mmcomiztuf&A^m? t -ttmT 
t crfemzm-&*m<i.¥c?m-&wfeii 5~ 1 o o®g 

%-C-*>4ii:^« : 4L<. 2 0-10 0fl%t'M; 

ioo25]4fc, 

< k 1 2a<7)^b!i?!i^##^W^$nTV^ i>coX- 

$>~>xi>£\i\ zcomatizi*^ &miz&£ti&mfc®fr 
mmzT'ow-immzytizftK.tzi o izmftunmfrt* 
mimivmizfrttxMtoZit h z. t ifix-^ & . mtK^ 

1 1 2 mnmtwmimrfr htahm* 1 -^o^i: 

xi>x\>\ 4st. zcDms. ^tmmcrym%z>'j?*<k 

t 23^^^^^ i: LT. fl&eg*«5-l 0 
0 n mT& •S^nSS^F i: 1 0 0 n m -S» 

[0026] 4fc. *%Bj(i x 

wm&k tt-t&xmmt . Mmt^txn'o. ?m 
smxmnmx'b -> x » t 

[0027] 

coftmwRi?&mm&m±ffinm(o]im%mmBmiz-o 
^xmrnizmmtz. aTMsemxt. m-ztz 
imm&Mzim-&%$:ttL. mfct&mmxm-r 

[00281 im—mmmm] m 1 it. ^mieoxmrn 
<r>m-mmm*7fctimffimwx'h&. ttz. m2 

(i. 131 fc:^Lfc«W 1 0 0Ogp^^4£±BfBBSf 

[002 9] Hl^t-Ttm^l 0I±. LT, 5SE3K 
tKMF 2 ±*:»» LTieK$#l^^BJ«ffi 1 fc i: 

mztix^z. ttc. m3iz^&mmfm*mnm.2 

OJi. ±k LX. Ml IZTHLtzftW&l 0b. itBECE 
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b. x^-^-sizx^mmiotnmcEt^miz 

zlx. *mimm2a. %%mF2bwMM<F> 

[0030] zco-&mmmm±^mm2 on. mwmrn 
i zm&LT*mftmm2izmMzti&ytL i oizx^ 
x¥mtimm2ftt l zi$^zm=?t:$&kz-tt&. zlx. 

m*>t>tixftmzw.*)Hi$ti2>. 

[0031] MWmm l CD«i£fi#^RBS$^^ i><r>X° 

a. # ? xmmmcomwmm a cvmwmm 2 
mzm^^ti&mwmmzm^wi ±v*. mm. ?v 

ZnO:Al3- htf^X&tfWf hixh . 4fc. -X -y 

v-itt. xb?4 7^%b'3twm&x-% &mmzLfi:& 
mwmt:tf7xmMm<7m6L4±izmitit><7>x't> x 
w 

[0032 J MWmWL4 b LXI&. tw<*n>wzm» 

hti&mwmmzm^xx^. mvmizimmctfvz. 
mm. tf5xmmmffiimMGMe>ttzi,xy&>mm 

zy&m&th h <rr&mmmmmt Lxmft>ti&. 
ftZimi-&i><7)X'$>tiim&tetf : ?AX'%<x 

®mmmikfc%t'X'i> 

[0033] miRtm2i,z7fk-txot / z. ?m#mm2 

fczux^z. *mitmm2te. mmmmi 
tzmi>id^imizmmzti&miH&<7)m 2 1 1 . mwm 
m 1 izttLxmi>m\,ymizw!.wtiti&m9\-mcr>m 2 2 
t . *fw>® 2 1 fc«fl«tf>»2 2 i: comizmmzti 

iz^ixZ'ti&i tlX v ^ Kftfl^fMS^ 

2 l * &iWff«>JI 2 2 izfrWXMDa L T u 
ft&tijff* L<(47 0~4 OOnmt^Sia (=atif$ 

ixTiso. mmvmiz&v&mLm^mimttyte} 
m^tw^<r)mi,z^\^mm^wm-<^mm. 
1 <?>mm± 1 < is 2 0 ~ 3 0 0 n m t t£h x a CP®) 
$*u;vvg>. iOTtmsi otctjv^rfi. jjeowjtfc' 

[0034] 02 c^-ri a C. 3§HJMS 1 

o^3tHF 1 frtyXMLmn&am2 1 rtsjasfrr** 



L 1 Oco-SMi. rtSP® 2 3(~#^T$^¥^f4S<7>i 

9*s %mm*mwm- p 3±ti»± < 

X , L 1 2 i: =5: 0Sl/«rtgP^ 2 1 J: < 
•T) O-SBt. f^tf>JB2 2fc#W$*iTv^iWHii 

^mim^P3±x'^mx<^m^tix. stsift <ia^ 
•fr^) fc osiflRrtaw)* 2 1 fcswtj: < mztiz . 

[0035] 02t^i d t. ^*«ffi2cogrtg|5 

^®2 ±i: lx. mx&mtm 1 ? ('i^m?) 
p i bznmfcwmim^p i w«BBt:«#snfcflj 

JSfe^P2i:3!p^^§^TV^. ifc. ft&m233. 
T/m*?\-$Z<om2 2(4. ±k LT. BKM&^fls&^P 1 

{*3m=?y V3b. zKbmamwt 
m^p i Rxmitm^mtmf-p 3<fmmnzm»ztuz 
mm&mP2bfrt>ffif8 t ztix\.^. 

P 3<^p%?i@(4»t L<(41 OOnmiOWK^r 

ttsiftftift^Nifm^p i b mm*mvm.=?-p 3 bay 
&mzm-&wnmi¥mmk?p 3co^m^n. 
M2 3izwf&mim¥mmL?p 1 bmitmmim 

atz*)i>±z<%&£oizm®znx^&. -e^m. 

1 *»&«tt«<OJi 2 2 (c^ttTJfJPt-^ i i tc** . =5: 

fc\ zcr>±nmi ocvis&iziz. m.n%,<F>m2uz\i. 
mm^mmttTP 3 temmmzttztix^*^. 
[0037] jjmik&PmmTP 1 sr/p-ft;*^ 
{m.?P3temzm%.zii%i>cr>Tte%<. 4&a<omt 

T(4. Wi.(f. TiO z , ZnO, Sn0 2> Nb 2 0 5 , 
ln 2 0 3 , W0 3 , ZrO z , La 2 0 3> Ta 2 0 5 , Sr 
Ti0 3 , BaTiOjf&lV^Itfr'tlS, 

[ 0 0 3 8 ] ttz. *mimm 2 ^-o*ifti5s 

feZiiZi><7)X'li%< . -*sm%Mmts£T//tx:tem\- 
^mzmteift^&mx'hmt^. zomm&mp 

2 b txii. $m§m*?3m&mmzm^& z.btfxz 

•S>. &m$%ftbLXlZmy?vi'T~>. ^-?-)V7? 

xm^oomfa ( m 1 « *sx - v^r^- y - \zx ( 2 . 

2 ' - t'b- 4 ' - v- 1^— h ) ;p 
7--^ A (II)) f^fff^itS. ^TilfeSi: LX 
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[00 3 9] ttz. *N${>mM2<7)mfrlZ. 3-5 Ov 
mT$>hz\ktiW&L<. 5^3 0umX'fcZc\kW£ 

^mw-w&wmfrifis o umzmt&t . m 
ttuz. 4*ym®mKt>m±Lx. # 

h I-frL>cvm?&Alz£->X i 3 -«s^i» 

[0 04 01 tfz. «icE«, mzmmzti&i>cr>v 
ism^e>tLx^z>ttmtmti><7)t:m^x£>,\ mt 

if. mS£0>MtynmitmtffitfL$:li}'t&i>CDX'$>'>X 

i> j; < . mmmm 1 t isi«^^b8»«jk 3itpt mo 
^mmmmmzmfcL. temmmmmzmMmwrniz 

lftnX%iWZ-£&i>cryX'fo-?Xt>£^. £fz. mWWM 
m<OTy^—^l±Ufo%\At3^i\LV^A,t3^m$: 

m&Li-z^^zzm^&zb-tfx^h. zcom. Br 

■/Br 3 -I. ^-y^/^W Ka^y^^riftfOl/h' y 

tf£*i4>058tesjsi) izmfrLtzi>cr>i>mmx'$z>. 
[0042] tfz. A^-v-s<7)ffifjmmimizm%. 
zti&i>cr>x'te%<. mm. isvtt'-xm$:m^& 

ZtrfX'ZZ. 

[ 0 0 4 3 ] ifcfc , m 1 fc* L£ft«fi§ 1 0»l^|3 

^L3tfe3R«M*»«ft2 o <mm>m<?y-m,zr>\ \ 
xwmth. 

[0044] Kf. mmmrn i zmm- #5 
[0045]^;, mmm i ^Bfl^«M3±tc4^ 



mz. ttm&zmMmie>mim'mm3±.izMti;L. 
&\vi&m-h. z\cr>t%cvmifi-}>mt lxi&<-?- 

Qim&%b'£m^2>c\btfX'2&. ^LT. 

)£LT¥##«®2<7)g|*}gI5tf>;i2 1 {ZMmmfc 
'K) Sr^-r&. ££>£:#<9«&g«:30 0-800 

•c##* l v \ 300 *c*m-c^> s t mitm 

4WflM66*T*< ^tJ-eil**S) £ . Mj£&K#8 0 0 
2 ( #7Ltt¥*frlR ) coami^/h $ < =3r S *s 
[0046] mz. &[*l®cr>m2 l±(Crt»*23*» 

mtzmnzttMj&ziirr&ttWLmt:mm-&M'H&. 
±MLfzmftm<7>m2 1 *m&L-r&umtmmi,zLxft 
&m2 3* : mm-hc\}iifix'*h. mz. n&m23±. 
izmm<?>m2 2*Mj&?z>m&izi>^ mtn. ±is^> 
m.^cr>M2 1 *Bf8.-t&t:itxKft&Miz. m^&^m 
fawmfcti&p 3 tmfcmniiitMBji&itt&im 

humt is}«tc Lxft&m 2 3±izmm?ym 2 2*& 
m-&c\tifix'%&. 

[0047] mz. *mftmm 2 wzm&mm<ryjmcr> 
umiz£iomm&mP2$:tt%it&. mm&MP2iz 
^mam&2iznm uvmm. mmmtizimm* 

k') Z-£&Zbtz£*)tt2itZ. zottmjjmi. m 
M£&mz&tsmmwz!mtemm2$:m.m^&&k'<?> 

mt&%t'Lxmm&m<7)w.m. mmzim-t&zktf 

mcr&wfrT^ 5 ^m<r&mmm*¥mfo'%m 2 wz 

[0048] ^r#*(sm«§2P ( iIt^m)3K«^ 

[0049]*^ mmmm 1 e>mmmm3±.iz?m 
mg&2*Bm-r&m<7)ijmtLxte. 

-t**>*>* amil^MNUl3J:i:T i o 2 

me>^ftzmzizmmz-£&i}Wizm^xt>£\,\ m 
wmwm3±iz¥mftzmmzmmzitz*mt lt« 
$ttco-%m*m^hc\tti i x'Zz>. mm. m^b--A 
mm. mummm. ^>yrmm. 9?x?<(*yv 
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[0050] zni.oizLxxmmi o^ut 
it. ^^aci^cEj^iL, ztitxmm 

10 1. X^— S 5:0 1 t^-Ti 5 ICfflaOiff T , 
[0051] [ffZHNm] fitT\ M4 £«HL=fir# 

■w*. m4it. *wn<?mnm<7>M-mimmco¥m 
[0052} 1 1 ( Hg^e-r ) 

134 fc^T J: a tc . ¥»{*1Ktt 2 ?)Srtg&<7)S 2 1 tc t 

mwn.'f- (*fmtT) p 3 m.\m<^m2 

1 frt>WM0>m 2 2 taWtTifttD LT V ■>& Z t M\- 
It. Oh^«Ofl§j££*LTV'>.g>. 

mnuom 2 1 ^*^gp^s 2 2 fcuHtxiiiH-a ^ 
zontmrni nza^xit. ±McvGmtt 

2mz&f&7&ftn®mm<7)fo±i>m£>tix^h. 
[ 0 0 5 3 ] * lt. i<^3t«flg 1 1 *ffit*:-&mmm 
m±mmm (m^^tf) it. mmxMmi lmnmi 

mk&mm<D$mjmmi,zmMi*tL-f . mtit. mz 
wvz%mm. 1 0 mf&mm®gtm%m 20 1 mmo 

[0054] m^mmm wf. m 5 
b*m\cttwm<mEMsmmiz^x®mt&. & 

[0055] *mtmm<?mmm 1 2 < h^hht ) 
0 5 iz^t x 0 iz . ^mimm 2 <Dm-&e>m 2 2 s-a 

fiS-T 4 1 tKKOMflSB^NiWfiS^P 3 <7>^ 

■ttbftfiWtt, Hltc*t3t«ffil 0i:P^<7)^$-* 

J12 2O*#W&S<0JI : 5:-& 2»^IgftWWk*i-l 1 



»gtt*rt»tf>JB 2 1 2 2 fcjwriiUD 

•TiCfcfc:**. i^mfiil 2lzi5\^Xlt. IMicoffi 

mz3i-tz>¥.m#mm2Zffii.&ztizj:y) . mwm 
ti^2wz&i?&xMftnmi$i»e>fo±jmbtix 

v>4. 

[0056] -eLT. -<7yymm 1 2 *m*.t&m$m 
m±mmm <m*tr) it. mmtmmi 2&*umi 
iz^k Lti&rnmmtknm 1 0 1 mmomntz^rt 

tti. ym&i2M/%MMi2*ffitfi:&mmm 
M±mmm<vmm^mtftizm£zti?. mm. itiz 
m^teimm 1 0 Rifi&mrnmmxffimm 2ot mmco 

[0057] Lmwmwm i mr. 06 l^** 

<7mmiz^xim-<7>tt^*ttL. sm-zmiitm 
m-th. men. *m&)m&<?mEmim&&m 
imMcoftmnm*m^m5>tmwmx'h&. 
[0058] &mmm<7?mm 1 3 (aftf) it. 
meiz^xoiz. *m#mm2cr>ft&m2 3£ffif8.'t 
mmmtfttf 1 m&<m.im*mmt? p 3<^t-fe 

ttW^ftW P 4 «0^-CS) -& J^Hi . Hltc*f3l£« 

^^Ji 2 2 srflnawssMisiiMNifWft^p 4 <wm& 
mtwffln&mm&p p 3 0 1 < ^4 

£oizwmztix^&. #®rfc<DiKk 

S2 2(c*>(tTlM3D-ri.ii:^-l. <> i^«®2 3tc: 

t iz x *) . mtmgfanm 2 tstt& A»f^©jR^ 

[ 0 0 5 9 } -e Lt . i<W6«tt 1 3 S-«ifefe3»«S 

s±^*?a (n^-t^) it. %mimmi 3&$Htmi 
izijk LK&mmmbmnm. 1 0 1 mm^m^ w-r 

mmmmcommjmimizmm^ti-r. mm. 9tiz 
wvztmm. 1 omfmmm§ysmwM2 0 1 mmo 
■rn&zx 0 wm-th z t &xz -s . 
[0060] ull. *mxr>im%:mmmiz-?^xm 
m Ltzw. *wmt±Memimmiz®fe2tiz t cox-it 

[0061] mtn. iM^mmmmiz^xit. 3m 

zz&mm!m±mmiz~ouxmiLt:tf. *mxo 
y£mwRxs&mmmt±®3wmitc\tit l zmfezti& {,» 
xit^w mtif. *$m<?>%mmit. 
mi 4<r>x o iz. 4mnx±cr,m^bmm^Hti^mi>m 

ffi2£»£*»jfc&Wl/CV.vttJ:v*. ^tf, 07C 
1 4 <^^#^® 2 tt . *l*lgff<7)/l 2Uf 
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ft%ne>m 2 2 1 , g^ssos 2 1 k«^ajf5j»2 2 ko 
ia(cffia$<x*p , jaMi2 35.1x2 4 t*^«^$ixTu 

h b s #Jf -Tk ^BHl2»^fm j ?Wii^J;tiftrt» 
Oil 2 1 j&»£**M»tf)JB 2 2 fc>WCif Jirt.g> X o izm 

[0062] 

[0063} (mmm 1 > &.Ttza<t&mtzi 05 
Lfzymm 1 2 k R«o^^*-r-s>3fe«@^^ 
u set. zvmwmzm^temmm3iztt&mm 
!mtkWinm2 0 k mmcom^^-t^ 5 x 2 omm^ 

[0064} ftT. T i 0 2 ®^ ( T1-?~ fe\ B*T 
xn^ttl. FSpfrS ; <" P 2 5 j . ; 2 5 n 

rru P25kV*3> (CT-fe^PT-feh^. 

38ft*. -?Wffitt5<J (SDWb*lfc«L ; r Tri 

ton-xj ) ?iMLTftj*igpc7>®2 immm 

<7>X? U- ( P 2 5<7)^m ; 1 5«*%. fcTF. X9 

[0065] ifcfc. P 2 5 k , TtJJK<a*&T i 0 2 ?4^ 
fe's 1 80nra, J^T. PI 80 

kV^dJkSrfflVK P 2 5 b P 1 8 0 k tf>«*Jtfr\ P 
25 : PI 80=1 : 1 b t£ £ J: 7 C L fcHWi 

x 7 u - 1 k wm^mmmz x 9 , ^ira 2 3 

(P2 5^7>#^r» ; 7. 5fi%, P180 
ct>#**; 7. 5S»%. £TF> X^U-2i:-r-l») £ 

[0066} P 1 80«**fflV*£IW4ffiato 

x5 >>- 1 1 mrncomm&miz x 0 . nam 2 3&fm 

^7 l>- ( P 1 8 0«^« ; 1 5**%. l^T. X 
9 U- 3 £■*-«> fcMKUfc. 
[0067] #5-**K4 ( jgBJSWtt^r^^) 

it77fK-/§^Sn0 2 iti3 (JSJ¥; 7 0 
Onm) £7&£Lfcii9raffil (ffS ; 1. 1mm) £ 
iWttfc. -€-Lt\ iWSnO,*1BR3Ji*^ ±3*0 

**>SL ^4». 4 5 O'CO^O^kT'S 0^ 

[0 0 68] Hfc, X9l>-2a^9U — 3*«V^T 

K-hfcH 5 tcj^t^NWWffi 2 £ Pl^^O^f^ 
S (S7«»t; 1. OcmM*; 1 5 Mm. ® 
l*)gBO;i2 lO/flS; 5xtm. figg)! 2 3<0jfJ5 ; 5ju 

m. m>?m<?>m2 2<F>mw-\ 5vm) 



[0069] ^Oft. ^MiOSlKM^OT^) 

A§f$c [cis-Di (thiocyanato)-N,N'-bis(2,2'-bipyridy 
1-4,4'dicarboxylic acid)-ruthenium(II) ] 2rffltr\ <I 

ti<r>j^? ; -)i>mm mm&m^ms. ■. 3x 1 o-"mo 

»U 8O'C£7>aS^frcOti:T'2 0B$^SL^. CI 
ixtiO. ¥3W<«20rt*fcitt8te*£*5>l - Ox 

io-'mo i/cmmmmttz. mz. mtkm&vo 

1 5#SSL*:f&. 2 5"Ct»^L7t!SSmSS[*{=fcV^ 

zn-f&ttm b lx . m?t'-j±mmmz£ op turn 

m) ttRHUJt. mm«Ebtx. 3^m. 3^ 
-ft y f-^A » a 5 y i>j±i&z&ts3 ^m^v h -v ^ 

x^^|ffl»L^„ 35t. ^#«t^S«^^$fc-^^ 
•9--S r^^ 5 ^Vj ) S-iifilt. ®3(^ 

[0071] (|^fe«2 ) ¥#fr*S«OlB&£JJtTS>.fc 
00 2 (c* t/i7fe«® 1 Om/m 3 1* LTtfeKtiJ^ 

±smfl!i2 obmm<vmf&*tthftmm&zj : -&mmm 

[0 07 2]5fe-T. P25k. P180t5rfflV\ P2 
5 k PI 80bcr>nmtttf. P2 5 : PI 80 = 7 : 3 
k * X o iz Ltiimtmj&OA 9 U — 1 k PI^OISM 

ti; 10. 5«S%. P 1 8 OOirW* ; 4 . 5^4 

[0 07 3] -eLT. nsfe^^5i;-i*ttmL"C*rt 

U<r>m2 1 Sr^L. X5U-4^ffitTl^SPS2 3 

* jsia l . Htraiox 5 — 2 t xmn^com 2 2 
*m&LLtz. mummm 1 k raawc lt , sno^ 
mm±izm 1 tc*^-^«w*c«s 2 k ho^bisojnmc 

mffi (^ffioa« ; lcm2, MS-; l 5«m, ©rt 
&<7)M2 icomm : 5 Mm. ^UM23a)MW \ 5m 
nu M^cr>m2 2comm; 5/im) 2:^L. iS.'Sfe 

[0074] (hmct 3 > *mfcmfe<7>Wk*\;iT<?)£ 
oizLxn^Kz bmmi. mmmi bmknmmzx 

0 H 1 fc* tfc3t«ffi 1 0 St/H 3 1* t ^-fe^ii^ 

*nm«j 2 0 k n«o«^^*-rs3K«mRixfesti^ 

[0 07 5] ^-h^l^-y^t. Ti^O-fb^S 
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(mm. ry=t~rm &a*u mfeozumftTizx 
wc. t i z&wt^mcvtoTk-ftmzifbzmftZit. <x 

izX 9 . s P*&£ttf2 7nmOT i 0 2 fiff ( Ti-?- 

YWW. 1 i: RHKO^flUc J: 0 . ¥«5&@#5 6 n mCDT 
i0 2 S^ (7t^-fe\ JilT. P56kV>3) £-£tf 
3 K»« (JTF. no^f Ktttt2 2:V>3 > . w-mii 
mtfl 1 2 nm<7>T i b\ J^T. P 

1 1 2fcv*5> Sr*tr=m>f HJgffi (fcTF. =m-f K* 
M3 ) „ ^mmifi 1 9 8 n mc7>T i 0 2 :&-? 

(WT. 3D-f H«aK4&V)d ) fcMKLfc. =5: 

v vt . v-^-%<mmtim$:wm- h z t tz x *> # 
[ o o 7 6 } <KKv 3D>f H»a i -4 ^ix-mic** 
u mz. wv-xx&msmmzm 

t&ZblzJ: 0 KTF^-T^-X h £ iffiR Lfc . 
[0077} r?D-f K?§?gl JffifflLTP2 
7cO^£-£tr<-X h ( P 2 7 c7)^-** ; 1 2MM%. 

K*»E4 £ft«LT P27fcP198t OMAtt* P 2 
7 : P 1 9 8= 7 : 3 h L*:^-X b (JjlT\ ^.-X b 
2fcV^) , 3D^f Ki$lM3oW Ki£?&4§:<£ffl 
LTP27£P1 98t<7>MM,itiP27 : PI 98 = 

1 : UL^-Xb (mr, ^h2iV^) £P 
SSL*:. 

[00 78} *Lt\ ^<-XhlS:SP^<7)®2 1^ 
jfctefflVK ^-Xh2Srrtg|5®2 3c^^(cfflV^, ^~ 
X h 3 2:»?f-gBc7)Jf 2 2<7)mmzm^tz. ^ 
-Xh l~3£X?l>-^iWJL*£<hmWi. ggffcft 

1 1 mmmmzx o . sows 1 ±izm 1 tcjjv*-¥#* 

ttffi 2 ¥*ftfES 2 |i|«<7)m^^>¥#«sm€i ( 

; 1 cm*. Mm ; 1 2//hk »|*jg&c7)J! 2 1<7) 
®J5; 4//m, 2 3 <7)iliJ ; 4/im, «?^<7>® 

2 2t0iHS; 4^m) £?gj£Lrt:. 

[0079} (HM0IJ4 ) ¥*#«ffiOS$!ji£OTOj; 
0 \,Z tm^fzZ t £Sfc0!l 1 t ll«0¥)llfc<t 

001^^ 1 0 Stfll 3 ^ LJtfe^ti^ 

[00 80} -tzb-h. mmm3iz&\,->T m^tz^-x 
fc 1> v ^Tffl v x h 3 $• rtgps 2 3 crmmzm v -> 



tf^-X KP19 860-i-Wfi: ; 1 2^4%. JJIT, ^ 

-xh4i:v^d> zmmt. zix*m\%mm22<m 

[oo8i } -eLT. ±te<7)3^-xh£x?y-yEp 
aiLfci jswtt. njs^y 1 1 mnmmzx o , mmm 
m i ±{cs i iz^ki-^mimm 2 1 r«<t)^^^^#c 

mffi CgftWCDMm; 1 - Ocm*. SJp; 1 2um. 
Mft&<7>m2 lcoMff ; Aum. ft&m 2 3 <T>M W ; 4 
/inu ®^SP<7)S2 2<7)«® ; 4/zm> ^^BgLTt. 

[0082} < mm 5 ) *#«cm®oi©t *wf<?>& 
2 o mm(vm&ztt&%mmt.v&Mmm 

[0083} -T^*>. HlteM3fcfcV>Ti«Mt/v:3D 
H»»iatX30>f H«Pi«3*fl6mLTP2 7fcPl 

1 2 b<7m&ik* P27:P112 = 7:3t L^- 
X h ( P 2 7C0^* ; 8 . 4fll%. P 1 1 2<?>^W 

s; 3. 6«i%, j^t. ^-xh5tv^) zmm 
[0084} ttz. mmm3t,zi5^xmmLti^uj h 

^?Sl&l>'3-o-f KM3MUP2 7i:Pl 1 2 
tCDMSJtZ P27:P112=1: It L^-X h 

( P 2 7<7>ttm ; 6Mm.%, P 1 1 20#W* ; 
»%. £AT\ ^<-Xh6hv>3 > SrPML, i*i*P^ffl 
12 3©MCiV^. H(C iatW4fcJ5V^-CDB!L 
^-x h 4 *Jlft vc«5M*tf>Ji 2 2 S-JgjiELfc. 

[0085} -etT. Jiie<7>#^.-XfSrX^U-yEp 

s i ±t;0 i izTjk^mmm 2 1 iMi^ 

©Si (StWWR; 1. Ocm^ JII? ; 12/zm. 

Mft&com 2 icomm •, 4um. ?i&m2 3comm ■, 4 
[0086} (isfeM6 ) mMmsiz&^xmmLtzP 

2 7 M^fflV^f»12 1£ 

m2^mmtxp 5 e<7)^-^ts^-xh (P5 6<^ 

; 1 2MM%. OT. ^-X h 7 t ^0 ) ^PS 

zti*ft&m2 3(v&mzmi<vz. mtz. mmm4 

iz&^xmmLfzP 1 9 8^*^^r^^-x h4&m 

^xmm<7>m2 2commzm^tz. 

[0087} ^LX\ ±iefO#^.-Xh$rX^ 'J— yep 

mLtzzbami. ntmitmmv&mizx*). mm 
mm 1 ±izm 1 &#t¥m#m 2 1 rk^>4«j£<o¥# 
#m i^ymomm : 1 . ocm^. 2^m, 

W*«2 1 ; 4 Atm. fyUM2 3<r>mm ; 4 
[0088} (JtlRMl ) IdftMUcfflV^^y-l 



(CIO) )0 2- 352868 (P2002- 35286 8A) 



OWm; I - OcmMf ;1 5 Mm) ZftmLKZ 

[0089] umM2) mMmiizm^tt^v-i 
m«op 2 5 £as*re&3r*-4.*5 y - ( p 2 5^ 

W*; 4 0S*%. £TF. X9'J-5fc-*-*> £HKL 
fc. *LT. ^^7'J-5^5:SV>Tl^i^ 
j&^fc&^mWfcttfi (5?7fcffiOKm ; 1 . OcmM 
JS; 1 5/im) fcffiRLteifcJaWi. HJStfiJlkPMil 

[0 0 90] (JtKM3>|litWlfcfflV^^7U-4 
<7>mm ; 1. 0cm2, if; 1 5 vm) £f£ML*r^ 

[009D (imm4>mmm3izm^t:'<--Ahi 

c7)ffiW ; 1 . Ocm^ MW- ; 12/im) £ft:ML*!.r 

[0092] ( HcWM 5 ) {CfflV^:^-X h 4 

C0H« ; 1 • Ocm*, mm ; 1 2/zm) SrflL^i 

kisw-tt. mmm x t nm^mnzx *>%wm.v&m 
4 comwmfa i ±.^<vm$. mm. mm* 3 mm •? s-r 

[0 0 93] (JtK01j6) ^M^JltCfflV^^-Xh2 
<7»f ; 1 . Ocm^ if; 1 2^m) ifHRLfc; 

2^Hj^ij-yv<7)^fB. «0L *B£tt3l3»9iS-r 

[0094] <Jt«W7) SSttflBtCtiVvcWRLfcn 
n-f K jffifc 1 Rtf30>( K»»2 £fi£ffl LT P 2 7 fc P 



5 6 kOWMJt^rP 2 7:P56=7:3k Lfc"*— X 
h ( P 2 7»Mi ; 8 . 4 9M%. P 1 1 2 
*;3. 6«i%. JBIT, ^-xbSkt^d ) £HML 
Jt. 4fc. 3B6«3fcU3VvtW«Ljfc=m-r K«f»l& 

$:P27:P56=1: 1 £ L/t^-X h (P27«^ 
; 6«*%. P 5 6<7>£^S. ; 6MM%. J»T. ^ 
-Xh9k^o) ^WRtfc. Hfc. JtttBI3(Z£Vvc 

-X h ( P 5 6<?>ir^M ; 1 0 0®*%. JAT. x 

[009 5] -5- LT. ^-Xh8SrfflV^T«F"?a5cO®2 
l£«ML. ^-Xh2£fflVvci*i|ffJl2 3£®j£L. 
^-X M 0 SfflV^MM 2 2 L, 3^ 
W^^^ft^flcWi 1. Ocmi, 

MS- ; 1 2jum) fcfHKLfcifciarttt. Hifc^Jl kPJ 

[0096} ( Jfctfcfll 8 ) UMPBlCfc ^TWK Lfc P 
2 7 cDfrfrtzik&^-x M *fflv>TaWKS 1 ±^0 
x^y-yEpfiftci&MtfK KOk Mj££2[hM >>ili?- 
•Iktcj: 0«f*Jg|5oa2 1 £JK£Ljfc. 5g(c. HS6W4 
tc^V>THML/tP 1 9 8(?)W^^-Xh4Jl 
V^T«rt»»2 l±fc^^y— ^8«H(cJ:*»S» §g 

[0097] -?■ LT, muffin Rtt^JKlZ J: 0 . iS 

wmm (^ymcomm; i . ocm*. mmi 2^m, 

*WSP<?>® 2 1 ; 8/z m . Wc^^M 2 2^1 

/S ; 4um) ZBfRLtl. 

[0098] iwmmmi mmmmm^^K 
mmm 1 -mmm7 . ib^iofgx4is^n«e<o 

^n a o^ ; rwxS-8 
5-HSj ) £fflV\ AM?^W- (AM-1. 5> 
SriML^-fey^^y^^^l 0 0mW/cm2c7)Mia 

ffl^T«a-«ffiRrtt*iaeL. mnmi± (v oc / 

V) s ( I s c/mA cm-2) . ft^S^ 

(F.F.) at^Jt*;Wf-^saKWs i&tbti. 

mt&mi~~mMM7. &mwi^imm&<D&&mm!B 

WXDH&MkZm 1 iZTFTt. 
[0099] 
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[01001*1 \,Z7nLtzMm-htyt>irtc£ o lz. H 

mm i ~~nmm e (o-&mmmm±mmm.^^^-^ 

[0101} 

ytwMzmm-h ^mwrnmrnzn^x m v wmt 
[iai ) *%*m%9&&m~mm&mit^twmftm 

[02 ] MllZTfk LfzMM 10 0 co^cTym^Wckmm 

[H3 1 miiz^Ltiftmmzmttz&mmmmtWiW 
m^i^^mmmx'$)i,. 



[04 ) ^mcr>ytmm^m~mtmm^mi^m.m<D 
ft®mmz^-tm$;®iwmx'hz> . 

[05 1 ^m^mmmcomE.mmBmc^mwmm<7) 
totmm * ^i-m^mmmx-h & „ 

ftMffimz^-timmffimx$>& . 
[07 1 0 1 iz^Lfzftmmcmcmimmz^-tmsiz 
mmxh&. 

i-mtmm. 2-*mmtm. 3-mmmmm. a - 

W*l. 10, 11, 12, 13, 14-3fe«®, 20- 

&rnm®m±mvm. 2 1 -mnuom. 

<?>m. e^-^um, 1 oo-^mfiii or^tmrn, 

ce-ws, E -mmn. fi, f2, F3, -g^ 

F2 2-¥a£ttm®2tf)R®, L10-A*bfc. L 
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^ S-^^— 9--. 
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<72>fft«JB# ]R tfM 



(72>f|Bfl* «a 
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